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Introduction.
In the past numerical simulations on simple model equations allowed a real improvement in our understanding of non linear dynamics. However many problems remain open. In the case of fully developed turbulence numerical studies are still limited (see, e.g. [1] ). Experimentally the investigation of the statistical properties of turbulence is also a difficult task, though some progress has recently been accomplished (see e.g. [2] ). From a theoretical point of view it remains difficult to get statistical information from the fluid dynamics equations; reliable results in this field are rather scarce. The importance of statistical properties (*) Permanent address : Service de Physique Theorique, CEN Saclay, F-91191 Gif sur Yvette, France. in turbulent fluid systems is obvious since they are closely related to the quantities experimentally measured or relevant in practical applications. In order to get some information on a system displaying both spatial and temporal chaos we have investigated the Kuramoto-Sivashinsky equation (K.S.E.)
x E [0, L] + initial conditions + boundary conditions. This equation has been derived by Kuramoto [3] to describe the evolution of a chemical system. It also arises in several physical contexts, involving fluid motions. In particular it has been derived by Sivas- hinsky to model the interface of a premixed flame front [4, 5] or the interface of a thin liquid film falling down an inclined plane [6, 7] . In this study, the boundary conditions we have chosen were either 0 = a yax = 0 at x = 0, L, or periodic boundary conditions (the importance of these boundary conditions will be discussed below). The control parameter for the K.S.E. is the size L of the system. As soon as L is large enough, say L &#x3E; 30 a chaotic regime involving space and time disorder occurs. As one is concerned with a turbulent system, it makes sense to study statistical properties of the system. In particular, the spectrum of spatial fluctuations [8] , and temporal fluctuations [9] are already known. Despite several theoretical attempts [10, 11] most of the noticeable features of these spectra remain ill understood. The K.S.E. have also been investigated from a dynamical systems standpoint [ 12, 13] . Precise results concerning the Lyapunov exponents which measure the instability of trajectories in phase space [14] [ 15] .
In hydrodynamic turbulence experimentalists measure the fluctuations of local quantities such as one component of the velocity field, or its derivatives. In particular, the dimensionless ratios :
provide some information on the probability distribution of the field u (see [16] ). In part. 2 we study similar quantities for the K.S.E. The correlation functions also provide much information on the system. For example since the work of Taylor, it is known that the 2 points correlation function is related to turbulent diffusion [ 17] . In = A0/Ox = 0, x = 0, L; we have checked that for large values of L the qualitative behaviour reported below is the same). In this section, the importance of the finite size of the system is stressed. The mean value of I 0(k) I' has already been reported [8] and discussed [13] . According to the Wiener-Khinchin theorem, this mean value is nothing but the Fourier transform of the two point correlation function :
Similarly the higher moments of 0(k) provide information on the n points correlation functions. We have considered I 0(k) 121! which satisfies :
. If the factorization property ( Ø(X1) ... Ø(X21l) ) = I' n' Ø(x) Ø(Xj) holds one obtains ( I 0(k) 121!) = ] §(k) 12 & # x 3 E ; n (where Y' denotes the sum over all particions of (1, ..., 2 n) into pairs, and n' denotes the product over these pairs).
This property suggests a Gaussian distribution :
(though the value of the moments of a distribution does not unequivocally determine a probability distribution). This distribution could be understood as a Let us also mention that the non Gaussian character of the fluctuations in dynamical systems has already been discussed by Ruelle [20] . The Manneville [9] . In this section we are dealing with 2 n times correlation functions of a local quantity : s(t) = §(xo, t) (xo being a given point, chosen far away from the boundaries, at which 0 = 00IOx = 0). The difference in the shapes of figure 9 and 10 can be explained as follows. If one assumes that the high This study exhibits similar behaviour for several deterministic equations. In these systems the low frequency fluctuations are governed by an almost Gaussian probability law while the high frequency fluctuations are no longer Gaussian. The latter property is related to the non trivial small time correlations induced by the deterministic nature of the system; while the former has to do with large time factorization of the correlation functions. Let us also mention that similar results have been obtained in the case of Langevin's equation (see Chandrasekhar [26] We have suggested in the previous paragraph that the deterministic nature of the equations of motion could be responsible for the observed facts. We will try to make this point more precise by using correlation functions testing the time reversal symmetry (t-symmetry) of a signal (see [18] 
